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[0 0 0 2], 

ytmmnmx^it. i^yx. yt^mm-^^. ^^^m^. 

[0 0 0 3] 

PLC. planar lightwave circuit) ^ if 603^^^1115^ -5 „ 

-is. 3t^M^<© 1 oilbT, ^v^^V iWr.. tmzMj ^B&IH-t 

-g>„ Mach-Zehnder interferometer type) %^m^if^^^o MZM3^^M#lli, 

1 -D^mwi^fs^^o^m^m^^^^^^^x 2'D\z6^^-^ti%m^^xnn i otc 
n^^t\.^n<D%mmKms.^m^-t^^h\z^-iX^^tf^^mo^^^^^^ 
y his^t:^mijmz^^mmmtiz^i). wmm&cDmi'^.^.iy^iyy hLXLt.o 

. ZO)MmtLXif^m^l 0 - 2 2 8 0 0 6-^<2)5$BJ3J:t>*#^¥l 0-2 2 16 

ntr^itmm-t^yt^mm (^-^) ■t^z.tic^->xnt>nx\^^^o 

[0 0 0 4]. 
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i 

J 

[0 0 0 5] 

^ tifte® ^^^^ {c s 3t ^^gp T'^Kf M ^ ti ^ -r -5 ^ 

[0006] 

SI (a) li, ^©^#:#^$:^t-|2IT'&U, HI 1 ( b ) Ji, m 1 (a) ICfc 
la 1 (CfetNT, ^iJC(Z)^^^^ 1 2 1 1 (C^ 1 1 4 

x| . [ 0 0 0 7 ] 
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> 

[0 0 0 8] 

[0 0 0 9] 
[0010] 

m^\t. %^m^l 2.-11 t.%mm^l 2-12 ^(7)ra{C^V^TJ:U=R#:^I^^C^ 

^■fc^^^i 2-11 x%<DV<m^mm-^nf=.^m%\t. %mmi li-i^mm.-^ 
nx. 2-12 icAM$ti<5= 3i&^^^i 2-11 ti^^M\i^-^n^ 

^^^^12-11 i:^^ii^^i2-i2 t.<Dm\zmm.-^tit=.%mm 

14-1, 1 4-2{CAlif$tl, 3t#MI?&14-l, 1 4-2{Cj;oT#m$n-5„ 
f=.m. %^m^l 2-12 {C^bJ&V> j:e)(CllIjg$tl-5o 

[0011] 

[0 0 12] 

iii2tt, ^mmmm<D%^m^o)m^^^-tmx-&^. 
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02 (a) l±; -^©^flc^fifeS:^ 0 2 (b) it. $P^^m^^mm 

[0013]. 

^^, 0 3 (a) li, BI2{C^-tA-A' 03 (b) it. 02 (C 

g^-tB-B' »Tffi$:^U 03 (c) it. 02lC^-rc-C' ®T®$:^b, 03 

\' (d) li. 0 2ic^-rD-D' mm^^-t. 

[0 0 14] 

0 2 J3J:t^*04^C^V^T, *^;^?^MO^^M#§l±, :^:^y^U^'^7A (Z^ 

) (DS^3 iK,^ytm^^mm-t^^m^^3 znf^m^-^n^. ^mmm3 2 it 

n^tKDmmXu 04 tC^-r J:^.{CAiif3^#Mg&3 2 a , *fm^#?g|^3 2b^ 
cfct>*ttira)l6#M3 2c , 3 2d ^mytmm^ 3 2c ^ 3 2d.ti, A 

my{immm3 2a }imtiiytmm3 2h ^©rafcY^^^^ii^gpRi jsjccj^y^^^ 

[0015] 

. ™^?t{2&3 2c , 3 2d c?)cfiCD-:)^C0J:S{Cji^f?SM3 3 7b'^J^m^4x, ffi 

3mmKmm^nr=.Mzm(D^^m^it. AMm^^i^mionrntt'^-^m^mm 
gi5 2 1 jcfuu^xe^ti, m2(Dmmt>'^^i^mmm2 2izm''jmx^n. us© 

rnm^^H 2 Jtg^iigp 2 3 u ^ 4^ . 

[0 0 16] 

."T^^fe^sgp 2 1 izisv^ ^mm&mm3 3-i(D-mt. .-^mn&m^ 1 ^ifrL 
m 1 ^^mm 2 2 (cj3i'js3i^ffM«^i3 3-2©-^^^, ^u ^y i/m^^^mf^-t 
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[0017] 

^n^-^^n&M^ i^j:mn^m4 4. 4 nt. m-^mmm^2 4iz^^x 

[0 0 18] 

^m<^i^i&nm3 3-u 33-2, 3 3-3i±, -^tti^timM^^na (^0^) . 

MSP 2 Z\ZlB\-^:bM^immk3 2 b-3 (DMC^tl-Ttl^?^® 1 iaA^TOtC;^ 
^ J:e)fC?^^$tl> 3®316#MS&3 5-U 3 5 -2{i, H 2 3^6^^ 2 3 JC^Slt'S 

[0 0 19] 

r(7)3t#?gg&3 5-1, 3 5-2li, #^5;2l 0 - 2 2 8 0 0 6#^3^^3J: 
Z>'#g§¥i 0- 2 2 1 6 6 4-^<2^#{c^^$nTv^-g>i:^t-> J:®;^:'^ 

?^^^^a^3 1 (D^m\z^fs^o\z'^^x'^^\z^'h'^m<t^^±M-^j^w,z^m.-^ 

3^^?^!?&3 5-U 3 5-2{C#Jg$tlfeS?S3^£fe<fc?>*5icM3tl*> 3fe«?*m$:^Jffl 
. Lfe^>l&S2 5 {CAMStl, ^CD^5SM*^^di^tl-5. ^©^^§15 2 5 LT, 

, H 2 ^i&^i^gp 2 3 ® i&f^.^|f,^^SjS^[: $ 4x -5 . 

[0 0 2 0] 

»«3 1tCli, 02 (a) feJ:Of (c) {C^t-i;e){C, #N^3^fg#$:^ 

m.-ir^%mmi3 z z.o%mmk3^-\. 3 6-2ii, 

or^3^M^gP2 1 i:iii3t^iigiJ2 2 iicor^-ett, of^^ieMSgiJ 2 1 (c^it-sY 
^4^3t^^sPR2-i (D^:f^iz.. -s!m^mmm2 KDMia^mm^s 2h-i i^^z^ 
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^i%Mm^2 2<jyKm%mm2, 2a-2 }i^myKt^^^o\z^(Dnm\z^ti 

6-2ii, ||13l&^iig|J2 2-eii, -?-®Y^4^3^^^|I^§pRl-2 <i: 1 3^^Mg|5 
2 2®cfiK3t#?S^3 2c-2 , 3 2 d-2 CIS&^^TtC^SiS J; lC?^fig$ tl, Y^^^/^ 
3tM^gIJR2-2 ^T'-?-®*^«$tlSc J^ffi?^^t^li. 03 (b) . (c) T'fe 
S= 3^^?;SS& 3 6 -1, 3 6-2li, mi ^^M2 2 ilHl 3%^i^SI5 2 3 ilCDraX' 
li, H 1 )^^MgP 2 2 (Dm\i!,%mmn 3 2 b-2 ^ J: t>*m 2 %mm^^ 2 2 (D Alif^t 
#?^^S&3 2a-3 H^m'ilZ^J^^^oKJ^m.-^n^. $^{C, 3^ 3 e -l, 3 

6-2li, ||2>t^i^§l$2 3 T'ii, ^®Y^<^^^|I^gPRl-3 33J:tJf||2 3^^iig[5 
2 3 (7)4'r^3t#?'^1^3 2C-3 . 3 2 d-3 {CB&^^ff {C;^S J: e) (CJ^fife^ 4x> 3 
1 ®ltffi{R!l3S®^T^®**j^;R$4x-5o 1113 (d) Tfe-g> = 

[0 0 2 1] 

(b) 3 3 {c«JE$: 

04 (a) ^^rj (b) JC^VaT, A It 3^^?^? IB! 3 2a , 
IJm#?'^S&3 2b , fiii-ar^m%mm^2, 2c , 32b Kjb^t^^^^^T- 

S2ft • S^jt^ti'Sc 04 (c) cD^miia:, |gl&Sffi$:^L> ^(DMli, mts% 

[0 0 2 2] 

04 (a) ^C^V^T, ^ - Alhf3t ti, M Z Alt3t#?gS& 3 2 a 

tCAM^tl-S^lv Y^^^tij^-HS^PRl T':9'IIS$tlTttir^3^#?^^g&3 2c , 3 2 d 
{CAM$4X, t|Jr^3^^?gli^3 2c . 3 2d §rA;^^- KiilBH:^^- K-e^4x^4x 
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[0 0 2 3] 

3 2a CAl!f$4x-g>i:, Y^^^3^^II^^|JRl T'^^H^^ tlT tf r^3^^?^i^ 3 2c , 

3 2d {cAlif^ti-5^\ :l(Z)^'^^cfcv^T^i, li^f^m^s 3 tcesT^^ppin^^x 

Mit-t^. *r^3t#Ms&3 2c , 3 2d ^B^-^ ^mz&.^mis^^^ 

M12&3 2b /\|ifm$4x<5» r®|^JC-^?S$tlfe3^1i, ■fei+a7b^M5^-5?^4?)A:^J^- 
Fi:MJ&^^- K{C;&-g,fe«b, Mffi^#Mli»3 2b $:>e»t-'5r ilTb^-e^^ < ^ 

f , 3 1 ® p^SP ^cscl^ 3^ L T Ml* ^ ti r {c ^ „ 

[0 0 2 4] 

Lfe*^oT, imwd iiWLm% (.mm) n^t. (c) \z^-t^o 

[0025] 

t.f=.. mm%\t. ^(D^otj:%mm^^ 2x^m^%ti'^t>irmzmm^ lo^p^ 

[0 0 2 6] 
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[0027] 

^ti (VI +dv) j3<kr>* (V2 + dv) iivxmi^.^.^mm-m\t^\f^. 

[0 0 2 8] 
[0 0 2 9] 

^kiz. ^mmmmi>zt5if^^^mm(Dm'Mn:mz'D\^xmm^^o 

me it. :^mmmm(D^mmwz ^ i-t ^ 9tm^^(Dm^^:iim^B-rmx& ^ = 

meit. m2 (a) (OA- A' »T®(Z>»^ 3 1 ^ j: t>')t#Mm 3 2 , 3 
[0 0 3 0] 

1 0 2i)K ^<Dm^(Dmmizn^mmmizj: vm^ i o o o^ty^T. hu- 
^xmmzmm^n^ (me (a) ) o 
^kiz. m'^<D^^y 1 0 2a)mmizyyf h \yv:^h 1 0 3t)^mm^n (mQ ( 

6(c)). 
[0 0 3 1 ] 
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1 0 2 $:X^y^>y{C j; U 1^* L (EI6 (d) ) , y^h 

Z(DJ:^l,cmm^tSiy:t h U V ^'^ 7 ^3 i t>*SS[mXtC J: o T, 1 0 

2-l;^)'5, ±)te^-^$:#M-r€.^#Mli?&3 2 i: ^^gp^j^tcM^Sf 3 1 CD^S 

±{cj^ti$ti^^e){c, ^ ^ > 1 0 2 -2;5)^. mm^tmm^t^mm-t^ytmm 
> Tb^i&f^,^, >' h fii^M (omm^ t mmyt t^mmt^ ytmm^ 3 5 i: ^ 

(0 6 (e) ) „ 
[0 0 3 2] 

r^kc. 10 5 o'ccD-MUmm^ (we t Og ) c,^ 1 o^rai3<^^> 

JStScMlCjioT, 0 2$:»M3 1 tcMife^ itn^T U ^ '!7 A J; U % 

Mtf^®:^^VvfIJ|5c$:?^fiKLT, 3 2 _ 3 5 , 3 6 (06 ( 

Jt-r ^ r ^ -5 i: v^ e) m^,:^^^ -5 o 

[0 0 3 3] 

r;i/^-'i7A (Al)^^ (Au) ^^*®«^i:;&-g)^M$:X^^*L 

'fb>!r>rm (s i 02 ) f£i^(Dmmm^mm-t^zt.ii)m^L\>\ 

[0 0 3 4] 

g&3 2a-l {CAIif$tl-5o "5r^^MSS2 1 AM-^ntcly—^fmt. 

Y^^yt^m3Ri-i T'^^ii^^ti, ti^ntpmytmm^ 3 2 c-1 , 3 2d-i ^ 



1 0 
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c-i , 3 2d-i mizummtf^^i:^^. ^<Dummz.}Z^\^x^m^mm^3 2c-i 

[0 0 3 5] 

t:^MM^tt^^cr^t.Lr^. zn^mm^^^xj^mmmt. mmytmrnms 2d- 
1 (DnmKm»^nr=.ytmm^3 e-i, 3 e-zizAm^n. mm^ KD^mizm 

[0 0 3 6] 

m^cDyt^mizmm^titcu-^mt. -^mytmm^2 KDmm^mm^s 2 
b-i ti^ I %mmm 2 2 (DAM ytmm^ 3 2 ai-2 y\^m^n^. ^i%^mm 

mm.m3 2c-2 , 3 2d-2 ^mmv. y^^/^)^^-^§pr2-2 x^m^ti^. z(d 
miz. mnmmms 3 -uzmu^nr^m&iziz^i::>r^m^mm.m 3 20-2 izmm. 
^^^^mz^^jmisrmtf^MitL. ^m^mm^3 20-2 , 3 2d-2 ®^ti-rti$: 

[0 0 3 7] 

Z.(Dmiytmm^2 2<DY^V^ytm^mR2-2 ^CfeV^T, EI4$:fflV^T^^b 
7^ ct e) izmmyt S J: U^J^CM)^ C ^ i: b T , 3 n ^ ^ i: Of tt> 

tifffi^#M1^3 2d-2 (DM{KlI{C|gt:tP>tlfe3^^?^S&3 6-1, 3 6-2{CAM$n> 

»^3 i®i5i^gp{c^ffi$;nso ^(Dt^ib. ^i%mmm2 2f)^^mm-^tir=.mm 

[0 0 3 8] 

li^3 2b-2 ^^^m2^^m3 2 3(DAM%mm^3 2a-3 ^>eSI$tl5o ^ 2 )t 
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^m^mmms zc-s . 3 2d-3 ^^mi^> Yi?^^^jg-a-BPR2-3 x^^m-^n^ 
o ^©i^tc, mnmnms 3-uz.mu^nrz.m&iz.mi:'X^m^mm^3 zc-3 
izm^^^mmzj:vmiffmt>^mth. ^m^mm^s zc-s , 3 2d-3 (D^n 

[0 0 3 9] 

^(Z)^2 3^^iigP2 3(Z)Y^^^5^-^BPR2-3 JC^VnT, ^ .J: t>*JiClif3fe 

iifm3t#?^S&3 2d-3 CDM{ilCIgl-tP>tlfe3t#^gii?&3 5-1, 3 5-2{CAl*3 

-^^wmmmz ^mmmz zi)-<^mm-^nr=.mm^^^zj^mmmt 

, mzytmmmz 3izMA- ^m-t^:iii-fy^fjt\,^(Dx% mi¥.^.^mmizmm-t^ 

[0 0 4 0] 

u-ifmt. :i<Dj:oiz-^^ytmmmz ixm^oyyt^mizmm-^H. mi^ 

^m^Z Z^^XJ^mzyt^mmZ 3 1ZJ:^XRZ (return-zero) ^m'^izmM 

z(7)j:oiz. :^mmmm(Dyt^mwi. Rf^^M^au 2 i , ^i3^^M2 2 
^ i 2 ^^ligp 2 3^ms^3 i±izm^-t^f)K -^^^m^mz itf^^ 
mm^n^m'm^i5^mmyt^mii!,-ts-mm<D^mmm3 e ^m^-t^<Dx. 
-^M^mm^z KDm-m^'PMM^^mi^^mmz zis^zj^mz^^mmz 3 
izmm^¥K.tj:\^^j:oizmm-^'^^^tt)'^x^^a ^lt, ^t^Mi^se^, 11 
i^mmmz z-fy^><,mM^ti^mm^^j:mM^^^mm-t^(Dx. 
^§[5 2 1 is^z^^i^mmmz z(7)mm^'pmM^^mz^mmmz 3izmm-^ 
^^tji\.^j:oizmm^-\±^z.tf3^x^^. ^^ic, mm^n^cDx. ^%mz 5 

m^mmm^zAit. mzmmmz 3(Dm^.^.^&m\zuw-ir^z.t.fs^x^^ 
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o 

[0 0 4 1] 

milt. ^^miz^^^-^^^mm^(D^i^m^i5^x:^Y^v^m^mR2 i)-^^Y^ 

0 7 (a) 0 2 (c) tmi^mv^v. ^myt^mm-t^ytrnm^s 2 n 
i¥^myt^mmt^ytmm^ii(D&m^)^^x^&^. mi (b) it. mi (a) ® 
mmx^m^r=.m^(o^^^m:kmx^^^o ^lt> mi (c) ybmm^s2t. 
ytmm^s 6 t.(Dmm^'^^icftnf;^m^^BLr^3i&m:kmx$>^o 

[0 0 4 2] 

^mmRi-2 tx(Dmm. isj^xf. miytmmm2 2(DY^v<m^mR2-2 fj^t^ 
■sb^. ^LT, -^m.%mmm2 1. mi%m.mm2 2^^xf^2yt^mm2 3(D 

5~4 0 mmT'feSc 3^#?^^S& 3 2 ii, ^- K^-i' Fi; UTij^ 5 m— 1 O' 
[0 0 4 3] 

. :L(D^otj:m^\z. %mm.^3 2t.%mm3 Qt.<Dmm\%. :Ln^%mm.m 

z.(Dm^x\t. ^2%Mmm2 2(Dmi'^.^.t/yh^mm-t^t=.mznm^t\.^ 
^%m2^(D^ts\t. m^'Mm=^itxmm±2^^m'^n^%^is^-$>^. 

%mm^3 2}i%mm3Q}i(D'^^^x'')mm-t^m.i^.ti^^. mi ( 
c) \z^-t^o\z. %mw.^3Q\t. %mmn3 2}im'i\zm^\^t^^^x. ^(d 
f^m^^^\znk\-f^^o\zj^m.\^x%^\^ (wi<w2) / 

[0 0 4 4] 

mz, ytmms 6o^m(D^^^~y(Dmiz^^^xm,m-t^. 
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[0 0 4 5] 

6-5, 3 6-6i:^|tbTt; j:V^„ 
[0 0 4 6] 

Sil^tCtfir^^fe^t^^S 2 c., 3 2d {cJ3(t<5 Y^^gP^MSg (08 ( b ) {C 

ji!&3 6-7, 3 6-8, 3 6-9, 3 6-10 $:J^^t^ LT =fo J: V^o 
[0 0 4 7] 

T, 08 (c) {c^-ri:e)^c, miytmmm2 2izMi^rit. ^m^w.^m2 i 
±®*'5«i^^T'fe^3fe^Ms&3 6-11 , 3 6-12 ^m^L. m 1 ^mmm 2 2®a 

lif^#Mii?&3 2 a Y^:(^3^:$MIggI5Rl-2 ^C;^J^^'tT^^ {C3(Z)Alt^#MS& 3 
2 a J:e){CJ^^!gU, HI 3^^iiS|5 2 2 ®i^##tCMA • ^#L^Vn 

Tli, mi3t^M2 2(Z)Y^?4^3^:e-HSgPR2-2 *^ 1 ^^iiSP 2 2 (Dlif ffi^t 
#?'^i?&3 2d ©MtltC, _h®>^)^|gt^T-fe5^^MI^3 6-13 , 3 6-14 ^m^l^ 

. m2ytmm32 scDAMytmrn^s 2a -fy^^Y^^yt^mmRi-s (c^^jNitr^ 
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[0 0 4 8] 

) iZ^^ ^ o izytmm^ 3 6-15 , 3 6-16 ^m^-tni,t^\^\ J&fe> Z<DJ:o 

fj^m^iz. ^mm.ms 6-19 <D-^ff^. ^tpizyt^m^ti^^^-t^^^EcDr^mz 

x.^m^^m^^Mizmiii-t^^oiz-ttnt^\^\ ^^^iz. ^vmmzM 
izmmt^mj^.f)^^. mmt^mtma)mz^Mm'p^M^ii^r=.^(Dm^^^ 

[0 0 4 9] 

vxm^^^n^i\:^^x$>^. z(D^ot^^t^mtLx. m:^it, -Tt-fm^y 
^ jv ^£ if^mm-t^^ttf^x^. m K^tJitx ^mmm ^ s $ t tc 

[0 0 5 0] 

^/tv m:^it. mWit LXiyV^y (Si) ^miti^Vny (S i Og ) 0)m 

m^m\^xz.<Dmmz:s^^is^:^(D^mm^^m^vx^^\^K 

■^(Dm^Mj:m^nm-t^ii&.r(D^^x:&^. 

-r^o zcommmizit, m:^it. ^^:^^:^(Dmnx:&^s ici^ ^if-a°> 

h(DGeC I4 }i^my!^m;K0k^xmyi^^m^-i±X S i o^-GeO^o^iS^::^^ 

mm^-^^^^trnm^ (FHD, fUme hydrolysis deposition) fej;t>\ mn 

®s i H4 ^m^.(Dumiz^^ r=.mwi(Dmmizm,i^x Ts^mm-^-^ ^^t^^ 

(CVD, chemical vapor deposition) ^feif^'^^gjinT 
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[0 0 5 1] 

1 ^j;r>^^^iM^P2 2, 2 3(Dm^K^^^xmmi^t^t>K zmzm^^n^^o) 
T'^i^v^„ m:k.it. ^^m^^m^^mmhf^-^^mwMMyty ^ ji^^ (aotf 

, acousto-optic tunable filter) X^^^^o ^<D J;: O iZ^MW^Uf^iZMB^^ 

mLxyt(D'^m^mmt^^^m^iz^^m^mm-t^:iiiti^x^^. 

[0 0 5 2] 
[0 0 5 3] 
[0 0 5 4] 

(#fa6) mt&mm\t. -:f:f'mV^^2^ (LiNbOg) x$>^zt 
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[0 0 5 5] 
[0 0 5 6] 

(#13 8) mm^mmt. ^^m^mm-t^t}i^izm.mM^^m-t^z.tti^ 

[0 0 5 7] 
[0 0 5 8] 

[SI] 

:^mMa^mmm^^m-tmx$>^. 

[Ef2] 
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[EI3] 
[04] 
[0 5] 
[0 6] 
[0 7] 

{c *^ ^ ^mm^(D^i^mm ^ j: t>* y ^^m^bp r 2 A^ y ^-^^mu 

[0 8] 

1 1 

1 2 yt^m^ 

1 3 
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